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. Since all of the initial elds are in the
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Note that the two signal modes have equal intensity only
in the limit  1.
The maximum obtainable visibility between two elds
in an experiment is given by the modulus of the rst













































Noting that idler 1, before it enters the beam splitter,
has the same statistics as signal 1, we can rewrite (10) in





the beam splitter as
g
(1)









In this form it is easy to consider the relevant lim-
its. The single-photon regime, which is the regime of the
experiment and theory in Ref. [3], occurs for n
1
 1.
That is, the probability of a downconversion at DC1 is
small, and hence the probability to have downconversions
at both crystals is negligible. Then the analysis of WZM
applies and we expect the maximumvisibility to be equal
to t. This is exactly what Eq. (11) predicts.
The opposite regime is that where n
1
 1. Here there
are many photons on average in all of the downconverted
beams. Thus, we could expect the classical argument
to apply (although our analysis remains of course com-
pletely quantum mechanical). That is, the phase of idler
1 should lock the phase of idler 2 for any nonzero trans-
mittance t. Again, this is reproduced by Eq. (11), which
in the limit n
1
!1 is equal to unity for t > 0 and zero
for t = 0.
For nite values of the rst idler photon number output
n
1
, the maximum visibility is a concave-down function of
t, as shown in Fig. 2. It is evident that even photon
numbers of order unity produce marked deviations from
linearity. This would be interesting to observe experi-
mentally.
To conclude, we have shown that, regardless of the
number of photons involved, the rst-order coherence of
two signal beams is unity when one idler perfectly seeds
the second, and zero when the two are independent. The
dierence between the quantum (single-photon) and clas-
sical (many-photon) regimes is for intermediate values of
t, the transmittance of the beam splitter which trans-
mits the rst idler output into the second crystal. A
linear dependence of visibility on t, as seen convincingly
in Ref. [3], is the true signature of induced coherence
without induced emission.
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FIG. 1. Experimental setup applied and analyzed by WZM. Two downconverters, DC1 and DC2, pumped by a light from a
common source are aligned so that the idler photon from DC1 is injected into DC2 after transmission through a beamsplitter
with transmission amplitude t. The signal photons from the downconverters are combined by another beamsplitter, and an
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FIG. 2. First order mutual coherence function g
(1)
(1; 2) of the two signal elds, observable as the maximum fringe visibility in
the interference signal recorded in the set-up of Fig.1. The theoretical expression (11) is shown as function of the transmission
amplitude t for dierent values of n
1
, the mean photon number entering the beam splitter in Fig. 1. Specically, from the
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